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(54) HIGH VOLTAGE DETECTING CIRCUIT 

(57) Abstract: 

PROBLEM TO BE SOLVED: To eliminate the need for 
increasing a high voltage even when an external power 
source voltage is increased. 

SOLUTION: A divider circuit 26 divides an external power 
source voltage extVCC at a 1st dividing ratio. A divider 
circuit 10 divides a high potential SV at a 2nd dividing 
ratio smaller than the 1 st dividing ratio when the 
external power source voltage extVCC is lower than a 
reference potential, and divides the high potential at a 
3rd dividing ratio between the 1st and 2nd dividing 
ratios when it is higher than the high potential SV. A 
comparator 20 outputs a high voltage detection signal 
SVIH when an output potential V10 of the divider circuit 
10 is higher than an output potential V26 of the divider 
circuit 26. Since the dividing ratio of the divider 
circuit 10 is varied according to the external power 
supply voltage extVCC, it is unnecessary to vary the 
high potential SV. 
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TLj l/^l/fc&a. ^SCHigMfiex t VC Cifi^Hb 
tltzW.&VR£ ijfeia<v 1 (Dtatinm. 

V 1 >M— * 9©U|SV>ffiSffiVt hit) &iS<^t§ 
£-f±, MOSb7>y^^6, 7A s 29itbMO S h-7> 
■^7,^5, 8fcfc^#ji£&oT, HJTjy- KN 6 ©S(4 

[0 0 2 4] 7>BE[i]SS 1 0 l±, -i" >/*—# 1 1 n h7> 
2*5«fctf1fiR (HIT-tt4o) ©Nt^* 
;uMOS K-5>S^* 1 3~ 1 6 Sr^tr. N^--v*;i/M 
OS 13-1 6tiU (RfSKVPfr&OT' K 

U^fl^AO/KttffiSVftSltSA*^— KN 1 3£ 
»*«iSiGNDCD5'f >fcOMtia5lJgf«ESiX*. 
t^MOS h7>^7,^ 1 3~ 1 5©&^tt, ^ftf 
-h'f^ns. Nft*M0Sb7>^^16® 
tf-Hi, -^©rt95S^S{4i nt VCC<feS:lt^o 
Nf^^l/MOS K^>^;** 1 6&, l&tnm^tlsT 
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S h7>^? 1 4H3e?"Jjii^$nS. — *4 

©tB^mtav 4i±, h7>^7?y-M 2oNft^. 

;UMOS b7>y**W©y— 

&fc s >f >n-* 1 1 £?TUT t-7>X7?y- h 1 2 

©Pft*;i/MOS h^>^X^{l!l©y— Kfc ft 

5. 

[0 0 2 5] fr&mWMfoe x t V C Cti^t&fetbZft 
fe«{4VR«fc »)fcffi< % n>y^U-^ 4©tB77*{4V4 
r L j I^;U©i§-&«U h7>7v77^-h 1 2tfift 

©^•v*;i/ffitafS*-^ii-fixR 1 3~R 1 6 t U > — 

kn 1 3fdgm{]is v&muztifzt-r&t. n^** 

;i/MOS K-7>i^# 1 5h 1 6©M©fcB?jy— KN 1 
5 ©SffiV 1 Oii. V10=SVxR16/(R13+ 
R14 + R15+R16) 

[0 0 2 6] ^SiSS&ext VCCA s ^»:£c*J&ft 
fcS{ftVR«fc t) feiS<x 3>.^U-* 4©tE7J®ftV4 
*s thj b^;i/©Jg-&fct, F7>7>7 7y-h 1 2^1. 
iTf5. -©*§-&«> Nf + ^MOSh7>^^l 
4©V-^- KU-f Wh7>7>7/y-h 1 4lCi 
^T->3-F^5©-C, tBTjS&V 1 0 BU VI 0 = 
SVxR16/(R13+R15+R16)£:;&3. b 
fctfoT, ^m{5S V £-S£:m«» e 
x t V C Ci s ^«)5.nfctliVR ,t 5 fefi^li-&(± 
£B;bS<4 V 1 0 &{£ < >K ft&affittffi e x t V C C 
A s ^»^»e.tlfe1|{iVR «fc 0 t»ffi^«^-(it±l^S{4V 

1 0J±i^<&£, 

[0 0 2 7 ] 73-JE0SS2 6 «u ^gCSillffiifie x t V C 
C©-?-!' >hiilttGNDffl7^ >fc©P^{Ci£^M 
ShfeN? + ^l/M0Sb7>^2 7, 2 8 5t 
tfo Nf + ^;i/MOS K^>t>.X* 2 7{±^2t— K*g 
i^£ft, Nf-t^M0Sh7>^^2 8®y-Mi 

ngtmumtiLi nt vcc^gitSo n^^mos 

h5>5?>l* 2 8t±, ffifii?fcbtill#tS. N^^ 
^M0Sh7>^7v? 2 7, 2 8©^**;H££i;fit& 
R27, R28tt5i:, Nft^MOSb7V^ 
^ 2 7, 2 8ffl©ta*>'-KN2 7©*ffiV2 6tt» V 

2 6 = ex t VC C x R 2 8/ (R 2 7 +R 2 8) i:& 

So 

[0 0 2 8] 3 >/^ — ^ 2 0 fix -< >^^— ^ 21, P 
ft^;i/M0Sh7>^^ 2 2, 2 3*5<tl>'N7 c --^* 
;i/M0Sh7>->'X^ 2 4, 2 5£^tr„ MOSh7> 

y7v^2 2i:2 4, 2 3 1 2 5 ^ti-en^guaais 

{4 ex t VC C©v-f >J:SJIStiGNDC7>f >fc© 
MKifi?iJS.ISlE**lS. P^-V*;UM0 S h-7>^^^ 2 
2 i: 2 3©^- bit, i:*CPft*^MOSh5>y 

7>^^22fc23li, *U> h ^7— @8SfefllJa-r 
5, Nf+^M0Sh7>'VX^ 2 4, 2 5®^-h 

ttx ^n^en7>ii[£igs 1 o , 2 6otn*H4vio, v 
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2 6 -f >M-* 2 1 tfcJu MO S h7>W 

* 2 2 h 2 40^©> — KN 2 2©@{£V 2 2 A S A7J£ 

n*. -f w*-* 2 1 oajae^tiu ^oia«s»mi5i 

SSOiil^ff ^ S V I H fcJfc 5 o 

[0 0 2 9] N?-**;i>M0 Sh7>yx^2 5CH:, 
#E[!S§2 6fflt±J:frS{4V 2 6 £i& bfcfifiOIISfE I 2 5 
Pf + ^MOS h7>i/7^ 2 3£J£, N 
f+^jl/MOS F^^X* 2 5 i: IH lift CO SSK I 2 5 

HSS 1 0Ota*S{av 1 OJCjciUfeSSE&JiELffS. P 
ft^MOS h7>^^ 2 21C&U Pf t^MO 
S h7>-^^ 2 3 i:|5m{acQSfttAWl<fc5 

[0 0 3 0] 7>E@SS 1 0 CDthtimULV 1 0 A*#EE@E& 
2 6 CDtti±J@{4V 2 6 <fc 9 fc©^*§-&&> N^**;uM 
O S F^V^** 2 4*sSiEUf*5SSitA s N^-\»*;i/M0 
S h5>W* 2 5{C^5«JfitI 2 5 <fc!3£>'h$^© 
t? x FN 2 2©g{iV 2 2 A s l"Hj \) ff 

fSVIHIi TLj U-^I/fc&So 

[0 0 3 1 ] 7>£E[HlS& 1 0 (DiiitimtiL V 1 0 A s #JE(5]g§ 
2 6©tB^mf4V2 6 <fc >3 &il5V>t§-&i;£, N^*;i/M 
0 S h7>'^^ 2 4#fttU#£>@»ftA s N^-\'*;UMO 
S y^lsVX* 2 5 ttffJtSSSU 2 5 £ *) fc*g<,->© 
T\ FN 2 2©lfiV 2 2A S l~Lj l^;i/fc&tMi 
^SVIHIiTHj 1/^1/J:i5:5, 

[0 0 3 2 ] COfiS«BE«ttiiai&0»^tr3l^r 
IftB^-r-So DRAMC&^gj-f'NttCiS^'T, V- FJSLl- 
3K7b'U ^ft^ A 0 "f 4 fc> *>^S^Hfii e xtVC 
G N D A s -^x. £ K.TVi5S^I±r^E 
[US&i 0©#J£J±(£?}E(I]E§2 GOfiEitX *) ti'M^ 

1 0 Odi^SeV 1 0 A^JEESS 2 6 ©fcBTjSffi 
V 2 6 «fc 5 &{£< 45. Cft£«fc»K Nft^MOS 
2 4A s «ftU# 4««EtfN?- + *;i/M0S F 
5>>¥X? 2 5£8iEft3mSftI 2 5 «k 9 fc/h;* < t> s 
J — h'N 2 2 CDfUiV 2 2 {£ r Hj u^ut&^Tfs^ 
S.y.l_H($..,rLj_ K.4t.i.!), 3rJ* F^-.F&8£:££ 

' [0 0 3 3] St, ^~Ji.N • l-3.(C.^H{<j[-S..V_&#.i.-C 

DRAMS:^^ F^&- KtiS^t-2>*i'&ti3VAT, fl-SB 

S?l£.S{i,e..xJ;JV-.CJ:.AL^ 

•3J&-fSU^(i, #j£[5]S& 1 CDtB*>®&V 1 AW 

*5, 8J±z*3SUMO S f-7>^? 6 , 7##agSi£ 
4oT, 4©tB;fr*{iV4A s f~Lj 

ICfctK 7>JQE!e]SS1 0©#l£j£fcfcR 16/ (R13 + R 
1 4 + R 1 5+R 1 6) k.taK)> Jt$xW'J^&ffi£& 
i. 

[0 0 3 4] ^lJg«fie_xtV..C...C.A s f«)S 



tbl^mfiEV 1 AW l OcDUt^fitm&V t hi 

t>fcS5<fc?K MOSh7>-^^6, 7fctagiILMO 
Sh7>^^5, 8tt*9aCft9T, 3>^l/— * 
4 ©tfci^jiKiv 4 A s thj i/^;K:45, .rftJcfctK 
h7^77y-> 1 2#»»U 7>JE[Hl£Sl OCDfiE 
tbfiR 1 6/ (R 1 3 + R 1 5 + R 1 6) £&!K it® 

[0035] {stztf-oXs ^MMMiiLexJ^VCC^ 
igv^g{i^lE[ElS& 1 0©7>Ei±AS/J>^ <tjL-DX-fiEM 
SSI 0©tB+jS{4V 10 = SVXR16/ (R13 + R 

1 4+R 1 5+R 1 6) *MB<&?K ^.»«««filcex 
t V C C#iSi,it§-&{±#ffi[HlS& 1 0 (D-fiE tfcA s *£ < 4 

oT^-misissi o©ta^m(4v io = svxri6/ 

(R13+R15+R16) A^<&3©T% ^SB^iHi 
ffiex t V CCA s i«< 4 ofc*§£-T- £>*£*©<£ "5 £i« 
W,{tL S V £HS < f £> 'i?5A s 4 V. 

[0 0 3 6] y - FN 1 3jCiffif8{iS V A s #£3.*l.5 
fc, ^*«jt{£e xjt V C C ©ifcgi M|&<££ 

2 6 jT?> i> HE < 4 £> V" c JxCiDrNft^MOSh 
^'>^>'"2~4A s ^Lf#5S^A s N^^^;i'M0 Sh7 
>^**2 5«c»tn5«8SI 2 5 J; ft IK V 

— FN 2 2©Sf4V 2 2A S l"Lj U-^;HC4-oT{s.5_S, 

[0 0 3 7] [MmnWM 2 ] p 2 (i, C ©^B^ffl^Jfi 

ih]s§eit-$)-s>o H2s#ii/t, c©s;a;E^tti[is§ 

tt, 7>JElH]g§3 1, 36, 42, 57, W >^*-^ 3 
4, 3 5, ^i^'^V^V — ^ 5 0 SrOSx^o 

[0 0 3 8] 7>JEIh]S§ 3 1 «\ ^gBSilS{4 e x t V C 
COv-f >fcfigJ6S{aGNDCD-7>f >i:©SJctt5iJg|^ 
$ftfeNft*;i/MO S h?>^X^ 3 2 , 3 3^ 
tf. Nft^MOSh7>^^3 2, 3 3©&« 
ti, ^^^-F^^tlTt,>5= NftMMOSh? 
>i?^^ 3 2,3 SO-v^^ffitafBS-tn-^nR 3 
2, R33£l-f-i>hv Nf + ^MOSb7>yx^3 
2i:3 3 0F|0tB*>-b-N3 2C0®{4V3 Hi, V3 

1 =ex t VC C xR 3 3/ (R 3 2 +R 3 3) i:4 

[0 0 3 9] 7>E[e]S&3 6{±, «SK>P *6©7 F U 
^ fs ^ A 0 S V & § It 5 J - F N 3 7 tB ±» V 

- FN 3 9 4:©IHti[5>JS«s*ixfca» (HT-tt3o) 
©Nf t^MOS h7>-^^3 7-3 9i:> ^n^e 

Jli^ntNft^MO S h7>-^^ 4 0 , 4 1 t 
Sr^tfo Nf-t^MO S h7>^^ 3 7~3 9©# 
^?(±, yjX—VmffiZtlZo Nft*;i/MOSb7> 
4 0©y-Fli, rt85*««(SlintVCCftS 
Nf-V^MOSh7>^^4 0fl ffitri^^ 
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[0 0 4 0] #I£[e]Sg4 214, &%.\Z>Pti>e><D7 h*b 

^e^A0/a«fiitsv&g{j-*/-HN4 3fca}±^ 

-KN4 5i:©iat:ief>JSEfilsnfc1fi» (I2IT-I4 3 0) 
©Nf + *MO S h7>^^ 4 3~4 5 i:, -eft-? 

fg^ftfeNT^^/l'MO S h7>^^4 6, 4 7t 
S#tf. Nft^M0Sh7>^^4 3~4 5©# 
*tiU ^*-FgI?n5. Nf + ^M0SF7> 
4 6©y-H4, rtgPflijSmfe i nt VCCtg 
It So Nft^;H40Sh7>^^?4 6lt ffittfR^- 

[0 0 4 1] -f W*-* 3 4, 3 5 14, 7>EE@£& 3 1 © 
tUtlS — FN 3 2 i:7>BE[e]S§3 6fflNft^MOS h 
^>i^^.^4 1 ©y— hi:©fBtCit5iJgElrc<**lS. 7>EE 
[n]g§4 2©Nf l-^^MO S h7>y^^ 4 7 ©7— h 
14, -Y * 3 4©tB7jff^<zi 3 4 £glt3„ 

[0 0 4 2] tV&nWM&ex. t VCCA s f JD^K)e>n 
&a*«fi!tVRJ:!)*.flSv>»^H:, -f>^-*3 4, 3 
5©tB^fs-^0 3 4, <?>3 blZ^n^ft r Hj 
4t>" l~Lj U^;i/h&>3, N?t^;i/MOSh7>^ 

* 4 7#2j|3IbT#EE[H]SS4 2 ©tii^SteV 4 2 # 
l~Lj U"^>1/£@^£*U Nft*;i/MOSh7>^ 

^ 4 1 A s ^iSitt^oT^fiE[HlS&3 6 #r5i£{b£ft5. 
Nft^^MOS h-7>^^^ 3 7~4 0(D^^^)H& 
triffi&^n^nR 3 7~R4 0hT3£:, £\E[US§3 6 
©#,Efcbl4R4 0/ (R37+R38 + R39+R4 
0) fc&S. 

[0 0 4 3] ^gPSiSSffi e x t VCCtff tof »5,ih, 

5OtB*ff-^0 3 4, <6 3 5l±-en r Lj l/^;i/*3 
4t>* f"Hj l/^.;u£:& !3, Nft^MOSh7>^ 

* 4 1 A^il LT^iEdlSS 3 6 (D\£Jjn.tiLV 3 6 A s 

r l j i^;HcH£;*ft, Nf+*;i/MOSb7>i?7 

* 4 7* s ^Jijit^oT7>E[lIS&4 2*sfSttfb$tLS. 
Nfv^^MO S h7>-^^ 4 3~4 6Cf + *;i/ffi 
Vimzzti*tiR4 3~R4 6£TZ>£. M0SS4 2 
©7>JEtb{4R4 6/ (R43+R44+R45+R4 

6) fc&So 3E0SS4 2©#EEitR4 6/ (R4 3 + 
R44+R45+R46) I±t>E(h1SS 3 6 ©#EitR 4 

0/ (R37 + R38+R39+R40) & 

[0 0 4 4] ^EtUES 5 7 14, ftgBSSftffi e x t V C 

$HfcNft*;i/MO S h7>^^5 8, 5 95:^ 
ts, Nft*;i/M0Sh7>^^5 8tty'f*-[ { 8 
jSSSn, Nf+^l/MOS h7>^^ 5 9©^— H4 

rtgpmsmtti nt vcc^sits. n^+^mos 

^JPMO S h7>^^ 5 8 , 5 9<D?- J r*)\'i&tfH&%: 



^H^tlRbS, R59i:TS£, Nft*^MOSh 
5>S/;** 5 8 t 5 9<Dlii±iJ— KN 5 8 0tffiV 5 7 
(4V5 7 = extVCCxR5 9/ (R5 8+R5 9) 

[0 0 4 5] nW^b-* 5 014, -Y >^—9 5 1, P 
f + ^;i-M0Sh7>^^ 5 2, 5 3*J4.1>*N-?-^^. 
;i/MO S V^SisT,* 5 4~5 6 Sr^tfo MOSh^> 

5 2 i; 5 4 , 5 3 i; 5 6 t4, -eft^-ftM-SP©©*; 
{4 ex t VCC©5i\>t*gitfe*ftGND©5i' >£:© 
HKOSWi&ISSilS. Nft^MOS h7>-^^^ 5 
514, Nf-^^MOS h7>^^5 4 

Pft^M0Sh7>^^ 5 2, 5 3©y- 
H4, i:feCP?-l'*;i'M0Sh7>yx<'5 3©HI/ 

2, 5 314, h^— IslSS&IHfiSc-t"*. Nft^. 

M0Sh7>^*5 4~5 6©y-Mi, -^ft^ft 
?>;E[H]S&3 6, 4 2, 5 7©tb7JS;{2V 3 6 , V4 2, 
V 5 7 fcgttSo -Y W?-# 5 1 £14, MO S h^>^ 
7,^5 2t5 4©K©y — KN 5 2©@{i£V 5 2 A S A7J 

sns. -r w*— * 5 i ®tfcs±im^* s , -©^amt&m 

(HlSSffltB^fl-^S V I Hh&ix, 
[0 0 4 6] 7>EH1E&3 6 (£fc!4 4 2) ©fcHfcSffiV 

3 6 (£fe(4V4 2) #?}fiE[n]S&5 7©aj:*jS(£V5 7 

4 9 t)<S^Jg-&{4, Nft*;i/M0Sh7>-^^5 4 
(££(45 5) tfgKW&smSfctfN^ + ^UMO Sh7 

>i/^^5 6 tifcftSSiJftl 5 6 4 K> *'h^V>©T', ^ 

- KN 5 2©mi4V 5 2 # l"Hj ^<;i> h & 9 ft^ S V 
I H(4 f"L j XyObhtaZo 

[0 0 4 7] M1B3 6 (£fcti4 2) ©fcHfc*tfcV 

3 6 (Stl4V4 2) *St>E[1!5§5 7©i±17am&V5 7 

4 <J £iSV>t§-&{4, Nff^l/MO S h7>^^ 5 4 
(££145 5) tfiltUttiWtfNf + MMOSh? 

>i^*5 6fc8Kix3««EI 5 6 4H^&^©t, J 

- KN5 2©m{4V5 2*s r Lj u^ufcfc iJff V 

I H(4 fHj l/^Ut^tS. 

[0 0 4 8] &fc, coSS«EEtfttiilHlKO»f^toi,^r 

uiB^-r?), ^gBiiagsffi e x t vcci s f«)S«>e.nt 

Si*«{ftVR«fct>*fl£<^»^tt* t>EIh1S§3 i ©&*/«; 
{4V 3 1 AW W*— * 3 4©b §V>{filt{44 5 fcfg< & 

13, -r>/N*-* 3 4, 3 5©da7jfS^0 3 4, 0 3 5*s 
•en-etl l"Hj 1/^^*54^ ""Lj L/'<;i/i:'tcSo Cix 
£4 0, Nft*MO S h7 4 7 A 5 #iibT 
73-E0S&4 2©ttl^StiiV4 2A S TLj b^;U(C@^$ 
n, Nft^-il/MOS h5>^^^ 4 lA s ^2g®£^o 
Tt>E[e]SS3 6A 5 rStt{tl$ni>o t>EIhISS3 6©7>Elt 

14, R40/(R37+R38+R39+R40) 

[0 0 4 9] Sfc, ^SB«»*{iex t VCCi 5 ?^ 
»6tifeS*P«ffiVRJ;»)t»a;v^»^l±, ^-E[s]Sg3 1 
©tB±imteV3 law W<— * 3 4©L&t>flfi«ffiJ:'J 
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*>itt<&»K rw^3 4, 3 5©aj2j{f-sf <i 3 4, 

03 54^*1^^ r Lj U-^l/fccfcU 5 r Hj l"<Mzt£ 
ho CfttCi!), Nft^;i/MOSh7>^^4 lis 
agiibT#i![5]S&3 6©tti±;®ffi:V3 6 # l~Lj U-<;u 
}C@£;?ft, Nf-+^M0Sh7>^^4 7i ! ^i| 
jl(c^o-C^E[E]S&4 2#^rg^b£;h.3o t>E0SS4 
2©#jIJtfcfc, R46/ (R43+R44 + R45+R 

4 6) fcfci), i±Jgtl$;*;£&{iIJC&oT^5, 

[0 0 5 0] DRAM©^^^;^-?:, ^ — FN 

3 7, N4 3lZ7\*l>?.{B J %A0-rtet>-l~>ft%$m.WMiiL. 
e x t V C C^tzit^mmfiGND e>*lTV>3*§ 
-&l±, 7>JE[h]S§3 6 ($tli4 2) ©#BElt<;£3'EE[I]S§ 

5 7©#IEit<fc *5 fe'h£t<">©-t-, #,E[5]S§3 6 

4 2) ©iB±fS{5V3 6 (StttV4 2) A s t>EE[h]S§5 
7©tiJ;bm{4V5 7 <fc!3&f£<&£o c:ft£J;>5, N5=- 
t^l/M0Sh7>^^5 4 (££l£5 5) A s fttU# 
5IIi ! Nft^MOS h^>^^^5 6Cfttft£S 
«EI 56 JiOti/h* <&5, y-KN5 2®t(5V5 2 

(i r H j i^Hz&oTfi^sv i Hfcfc tlj u^ut 

[0051] y-KN37, N4 3£i6«{iSV 

t, ^gcmiHSfie x t V C CA s fgf ^(i7>ffitfcAstb 
K&f)/jN^^flO^-JE[lIE&3 6A s jIJR£ft, ^SBSiSSfi 
e x t V C CA 5 S^^(±7>ffiit* s Jt^^:t^(ii©^- 

ffmE§4 2 tmtRztL&o Ltzft-DT, K&mmm&e 

x t V C C * s iS < & o fe S£5fc© <fc d £ S 

[0052] y-KN3 7, N4 3 S V##;i 

<7>JE[11S&36 (^fett4 2) ©tB^ftfiV3 6 (glfc 
IJV4 2) ##,E[h]S§5 7CDttJ*S{4V5 7 i.*)$)lS< 
45, dft&Ci t>, Nf+^^MOS h7>'^^5 4 
(£fei£5 5) MUf l.t«t* i Nf- + ^l/MOS f>7 
>s;**5 6£s£;ft.2>S3itI 5 6<tH*?<'5:5« S 
-FN5 2* TLj U^WC&oTfS^ S V I H# 

[0 0 5 3] [HffEO^ffi3] 138:, C©fg8J5©llfiS 
(DBWi 3 fc J; S D R A M©^mE^fcBi]S&©tSs5(;5:^1" 
mSSHT-feSo i3*#Sbt> C©iM:EEf£tB[H]S§ 
(i, ?>S[HlES6 1, 6 6, 8 0, 8 3, -f>n-^6 
4, 6 5, 3>Ml/-^7 0i'<tVNf + ^;i/MOS h 
7>i^* 7 7,7 8£^tr 0 

[0 0 5 4] #JE[5]S&6 1 f£, Wlll&extVC 
C©^ >i;gii(4GND07't' >t©FtS£iSFiJg^ 
^tl/tN^^UMO S h7>^^ 6 2, 6 3^t 
tf. Nft^M0Sh7>^^ 6 2, 63©&^ 
li, yj*— K8&«53*xTl»>5. Nft^M0Sh7 
>^^6 2, 6 3©f i +^;i/ffilfLfa^^tl.-?tlR 6 
2, R6 3i;1-5i:, Nf t^MOS t-7>^^6 



2 £6 3©F^CD(±J^y— KN6 2 01I4V6 2 fcfc, V6 
2 = extVCCxR63/(R62+R63) 

-So 

[0 0 5 5] #EE[S]S§6 6tt, P A> £© T K b 

*<S<fA0/jl5«{ftSVfcgW-3,>-l*N6 7 fcffifcy 

-kn6 9fcfiDHKia5>ja«i*nfcta» (Bn?t4 3-3) 

©Nt^-V^^MO S h7>^^ 6 7~6 9 ttS^3> 
— h*N6 9 fcgE&@{4GND©5-f VhOFaCJg^Sft 
tN^+^MOS h^>v^^7 O^S^tr. Nf + 
^UMOS h7>^^ 6 7~6 9©^ll V-iir— 
VmmgtlX^&o Nff*MOSh7V^^7 0 
O^- hfcfc, rtSPSSSIIfSi nt VC CS:g(tS. 
•v*;uM0S h7>-^^ 7 Ofci, JStfiJK^i: bTftfls 
"TSo +*;i/MOS h7>yx^6 7~7 0©f + 
^l/ffiififK^tl^ftR 6 7~R7 OtU y — K N 6 

9©H{4V6 6ttV6 6 = SVxR70/ (R67+R 
68+R69+R70) LteZo 

[0 0 5 6] 5rE.®$& 8 0 fcmgBSagStt e x t V C C 
©^-f >i:gtl(5GND07^ >i:©F^tia^J^^ 
JxfeN?v*;i/MOSh7>y^^8 1, 8 2£^<fr, 
7>JElHlSS8 3 (i^a5Si®Sf3 e x t VCC©7^ >fc*g 
j&SjfirGND©-^ ^©F^ifiSWg^ftfcNT^^ 
;i/M0Sh7>y^^8 4, 8 5 Sr^tfo Nt^ + ^^M 

osh7>^^8i, 8 2<D&*ity'(*—h-mm£ 

tl, N?t^M0Sh7>^^8 2, 8 5©^-h 

[0 0 5 7] N^-V^MOS h7>^^7 7 fcfc, N 
ft*Jl/MOS h ^>t^* 8 1 h 8 2©^©i±4^y — 

h*N8 1 hfgit!jffiteGND©7-Y >£©F^£ffc^£ft 
5„ Nf+^.^M0Sh7>y^^7 8lt Nf 
MOSh7>-^^84i:8 5©F^©tfcS^y— KN8 4 
i:JgJfeS{4GNDffl^-r >i;©F^Kg^£ftS. O/i 
-*6 4, 6 5!t #JI[Elg§6 l©tB*>-KN6 2 i: 
Nf t^MOS hv>^^^ 7 7©y— hh©Mtit 
Nfv^-MO S h^>i^^^ 7 8©^ 
-hfcfc, 6 4©tB^7fI^0 6 4 Sglt^o 

[0 0 5 8] &gs:ftagm{£ j3 x t V C C W¥&felsb<?_t l 
5t»Ma.i5XE^lAf£]ak-&Ji, -f>A-^6 4, 6 
b(D\hMs^<P 6 4, 0 6 5l±^ft^ft l~Hj 
.tuf r l j L/^;ut^ ?), Nft^;i/MO S h-5 yVT. 
V 7 8* s *iiibT^Ji[B]SS8 3©tB^S{4V8 3# 

TLj b^;HC@^$tl, Ji^-i^ ^.M-G-S -^5^-^ 7. 

Nft^MO S h v>i^X^ 8 1 , 8 2 ©5=-^*M£ 
MffiSr^eti^nR 8 1 , R8 2i:t-Sii, 7>JE(HSg8 0 
©ttl±;«{4V8 0liV80 = extVCCxR82/ 
(R8 1 +R 8 2) i:^5 0 

[0 0 5 9] fi^SMM^e^tJ^C^aii^-^lsb^ti 
tz&mm{±LVJL£$J>-^t%&&^ 6 4,6 
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5©tB±/{l-sf<zJ 6 4, 0 6 5{i^n^n r Lj 

«tl>" THj l"-<;i>i:ft Nf+*^MOSb7>^ 

* 7 7 # gil LT^-JEIhISS 8 0 ©tBTjllfi V 8 0 A 5 

tfifiS^ft-tftR 8 4, R8 5i:1-Si:s #JEEH]S§8 3 
©tb±;m{4V8 3liV83 = extVCCxR85/ 

(R84 + R85) tftSo #E[H]S§8 3©^ffitR8 
5/ (R8 4+R8 5) ii^Ets]S§8 0©7>EE1±R8 2 
/ (R8 1 + R8 2) iSfc/h^g&^ixTV^o 

[0 0 6 0] 3WSU-*7 0«is >T>^ - -^ 1 K P 
^^M0Sh7>^^^7 2, 7 3iS«fcl>*N^-v* 
;i/MO S h^>iS*# 7 4~7 6 £^fro MOSh7> 

72^74, 7 3i:7 5(t ^ft^eft^asmiif.s 

(iiextVCCO^i' VfcJgitfemtiLGND©-^ >fc© 
fgCitJiJfMe^ftSo Nf-V^MO S b7>itX# 7 

ti.5. Pft^M0SF7>^^ 7 2, 7 3©7- 
Mi, tfeCPf V^MOS h7>^^7 3(Dh'l/ 
-f>t^i$ti5. Pft^M0SF7>^^7 2 

MOS Y^lsVT.*! 7 4~7 6 coy— M±s 

E0K6 6, 8 0, 8 3©tB^mf3V6 6, V8 0, V 

8 3 £§(t5o -f W?— * 7 1 lz{± s MO S h ^ 

*7 2£:7 4©M©y— KN7 2 0tfiV7 2ffiXtl^ 

tl£„ -f>M— *7 1 ©a^ff^tt-©^^^^ 

©tB^ff-^S V I 

[0 0 6 1 ] 7>JE1e]S§ 6 6 ©ttl^mfiV 6 6 * s #-E[g]S§ 
8 0 (£fc«:8 3) CO&tjMtiLV8 0 (ttliV8 3) 
i^^fSV^^fi, Nf + ^MOSh7>-^^7 4 
#gitU# SlffliN^V^^MOS h^>-^^^ 7 5 

(*fcl±7 6) £»Sft3^;3rEI 7 5 (£fcfcfcI7 6) «t 
9fe/h£V">CDTv y— KN7 2©S(£V7 2# l~Hj 1/ 

^i/hft tiff^s v i Hi± r l j i/^k&a. 

[0 0 6 2] tIJEHSS 6 6 ©m^WlffiV 6 6 
8 0 (£fett8 3) ©fcB;b«£V8 0 (*fcl±V8 3) 
J; K) &?!j<<"ti§-a(± N Nft*;i/M0Sh7 , /^^7 4 
tfSKLff SSiSliN^-V^I/MO S h7>^* 7 5 

(£fcfcfc7 6) £8KftS«8EI 7 5 (*fcttl 76) i 
•jfe^tlMOt-, V— KN7 2©S{4V7 2A S l"Lj 1/ 
^l/^ft fJfs^SV I H(i fHj l^;i/i:ft3o 

[0 0 6 3] COSE«EtftailHlKO«rf^fc^''^ 

S^SttVR_iOJWiida.-&.{i, t3-E(h1ES6 1 ©{£*>« 

{iv6 1 aw vs— * 6 4©u§we*&<fc & &{£< ft 

O^W6 4, 6 5©£B±/{I^0 6 4, 0 6 5 # s 
thj u-^ii.fctf r Lj U"<;ui:ft&, cti 

£ff HI SS_8..3 ffi iii tiM& VJL3_A S ..I L j_ )sSLMZMB$ 



X^^(llg^a-0j&iS^t^J... o ^iS^8-a©73-Ji-lt 
R8lZ_ifi4-A-±. SJl 2. ) _BJfc*fc W * *-*tflt t JSC rx-T 

[0 0 6 4] ^MS#J^e^t^CJ^£^t 
g> tiTzmmW M V R «t P Jyft8>A«^H:, 7>JE[5]SS6 1 
©Hi7jSf4V6 1 *W W?— * 6 4©U&V>ffill{4J:.!3 
*>SS<ft»3v -f W*— * 6 4, 6 5©tH*HS^06 4, 
0 6 SA^n-^tl r Lj ly^b^it^ THj 

^ilj^.^@^^o©mi^^AOj^i-CL.j--u^-;u 

©7>fiEitR 8 5/ (R 8 4 +^8_5j_aitM65^,gJfe.fia-. 

[0 0 6 5] DR AM©iiSi&^B#^4oV->T, y — FN 
6 7tCTKL'^{l^A0-r^ti*.^mi^«iext V 

cc*fctt»*«tftGNDtf#*e)*i't:^4»^B\ t> 

6 6 ©^JEittt^EEHSS 8 0 (ifel±8 3) ©t> 
JEit«fc!3&'h£^©T% 7>fftelS§6 6©m^S{5V6 6 
tt#JE[E]E&8 0 (£fc(£8 3) ©tU^mf4V8 0 (3lfc 
liV8 3) <£9&{£<ft£o ^nt.tD, n-^-v^um 
0 S h7>^^ 7 4* s flftUffSS^ttN^V^;UMO 
Sh7>^^7 5 (£fcf±7 6) t:Sn5tffiI7 5 
(^t!iI7 6) ,tH'hS<45, y»-FN7 2CS 
{«iV7 2{irHj L/^KC^-Dtlf SVIHtt TLj 

[0 0 6 6] Sfc, y-KN6 7(cH5mfitS V^T 

fSSfiex t VC C* s fg^ig-&tt7>EEltA s it$X^^ 
^fii©7>ffililS&8 0* s 3MtR^tx, WtStffiextV 
C C *SiSV^^{i7>£Elt* s tbS«S<J/jN$ ^fiI©7>JE[HlgS 8 

ca«*< j&ofc»^-e%»«e*o±a tie«(sis v*ss< 

[0 0 6 7] ^j=JilL6JL&i^&S-V*s#Xj£da-5 
BI B 6 6,© JbAm{a,V.6,6.i)i^:g[5]g§. 8.0 (i-8 

gtbffS ii^^N^-V^^MO S Ji3l>^7. $ 7-5- 

fe tt 7 6 ) _^jxs agE I 7_5_Xi-fctj:JL7-6-)-j:4Mb 

< ft 5 , y — K N J7_2_^J^j_j^.^,^.ftj5Xii^ 

S v iHtf r H j i/^;uicft •? ,_fj5..L£-— J£JM8S;*^ 
v , — ~~ "* 

[0 0 6 8] ft:b\ W±©HSS©ff^ 1 ~ 3 SMSffi^ 
t>#T^«tvici:{iS^iT**)ft^o 

[0 0 6 9] C©HfilSOJBJB-et±, 7>E(5]SS&^' 

f KSE«E*ixfcMOS h^V^^^-^y— btrtfflS 
Sidiffift i n t VCCi^x^ntMOS h ^>i^^^ 
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-Zffil&LtztiK &MOS h^V^^SffifitJR^TBtft 

[0 0 7 0] &*S, ^[ISfl^Sftfc^ifiCDJBflRtt^T© 
,6T- #!l7nT- & o T , f&iJB&e<J & * © T- it & V > i: # £ £ ft & 
^.§T-fe5» #^©fSIS(;±±fab;fcl&0JlT-J£&<T*# 

[0 0 7 1] 

tt, ^SzlSlfM£§gl©#EitT-#E-r3^1©£-E 
^ 1 ©ft ^ & fcU *J S 2 ©ft -*5- * ffi* f £ 

£gl©#Elt£'5*'J^%Sl2©#Ei£T-fl-EU % 

2 ©e^tjisap ut a^js^ (Dmi£zm i ^j^v* 2 © 

frE.i£Offlcom 3 ©^-ffitT-^-JBE-r SIS 2 ©#E@E& 

tH2©#E[5]g§©(±l;>affi:Ea s lf§ 1 ©#E(H]S&©fcb;>J 
fi;E<fc >3 **S^»dfc*«EtftliJ<S^ 

v^^(iA^^©SE£^£&:frEtt-£-#EU ^sb 

[0 0 7 2] ffi&# 2 KflBSaBBTCtt, »*K 1 

^©^©^-ehsshu xtt^tmmmiiHD^j > 

36?Ug^^ns MUWff^tcjSgbT^Mgjltcfct), 

^a?t-Sil&t5CJ:(:<t^ ^ 2 ©#E(5]g§©#Etb 
[0 0 7 3] ISsfcll 3 {c^5#SWtftt, WsRII 1 tc^i> 

%W(Dm 2(Dfrm®m&, A^5S^©ma^*2©^-£E 

<Dfrl£ttX-frl£-rZ%i4<DfrE.\Bim£, W, 1 ©ft -sfJCJft 
gbT3§3©#E@K©m^mE£i£«t[£lS§£ J 3-^ jg 
2 CDfi^Kj«;«F UTf 4 CD^E0ES©tB*«ESlt«lHl 
Bt#*4«It!ilsIB54:&©tr. d©*§^«> Sg2©#E 

[0074] tssRja 4 ic«sisBreHu ^gc«iisma* s 

PlfS©ltt<t 5 fc'J*3^»^tt& 1 (Om^^ihti bAg 
l^»^tt£2©ffi^*dia-*-S«Etftttils]B&fc» SI 1 © 

&!f§2©#EitT-#EU 2©{l^fCJogb-C^£f5S 
UmEEZm 1 33 J; VSS 2 Ofl-EtbOHOSS 3 ©#JEttT- 

2 <DfrE.®mt, ^©fl-EESsotb^mE 

#8 1 ©#Els]S§©ai:*7®E <fc •? &A£t,>ig£r£i««E 
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[0 0 7 5] II5RI15 t^S^B^T-tt^ B*^4IC«S 
#gB£©|g 2 ©#E(H|g&fcfcv ^S5«»«EES»2©«-ffiit 
T?#ai-aSg3CDfl-EEIaIg&fc % #f.gB«»«E«:SB 3 <Dft 
EJt-C^-E1-i>^4©^E(H]SSi:v 8 1 ©«-5£JfoSb 

t» 3 <Dfrm®ffi<Diiipmi£*tt%i\2im-5-z-, '» 2 © 

-^;t£tJ!Jg|[HS§ c©*^(i, fg2©#E[e]S& 

[0 0 7 6] IISRIS 6 CGRiSSHrett, IS*lfl 1 icS. 5 
©v>rftfrC^3SSB£©«Et&itils]S&fcfc* fl-SBSiSiffiE 
S:lfi4©^EltT-^-Ef i.^5©^-EHlgSi:> SfS5©# 
EH!E§©tB^SE* s -5-© L&^(tiE<t t) &'h£V , >i§-£- 
l©e*£lB*rU A£^*§£rfcfcSg2©m^£tB*; 
-ra-OM— ^i:Sr^tfo £©*§■&{£, sftl*5J:tJ c ^2 

[0 0 7 7] »*«7t=«fi*»WT?t±, ^SB^SE* 5 
Rff^©SEJ; 0 *»/h<*^*B^B:3! l©{s^£tU*;bA? 
V®-&tt^2©{f^-$:til^J-r?.SE^ttl!l]S§i:> il© 
g^tCiSS br^SB«©«£ES* 1 ©#EEttT-#E I, 
SB2©ffl9tc*S»bT^a5*aB«ff** 1©^-Ett=fc 5 

1 ©m^-f-^^ LT\t)i%?cDmE.*m 1 ©#Ett«fc t> 

fe/jN^^^Sro^-EJtT-^-EU, IS2©fi^-lc/^gbT 
A^iS-pWSE^ffi 2 ©^-Etbi !3 'J^^'&IS 4 ©^-E 
tbT-^E-rstg2©^E[slS§i:, Sf!S 2 ©^E[5]SS©tH^ 
mE* s 5g 1 ©^E(H]S&©tB^mEct t> 4> A# v^^tc* 
a:E^iHff^-«:ii3^1-5Jt«c[e]S&fc* s aS;tte)flS 0 bfc 
AbTv ^mj)gmE* s 'J^ $ V ^-S-ii^gpm idttE ^ 
^'fc^-EtbT-^E-rs £: *» tr A*«W?«D«ff S/h*«c 
^EhbT-^EL-> ^gBS^)S^:E* 5 A&v^^ii^a5m^® 
SE^'jN^^^-Ett-C^E-r 5 i: t> tA*S?OtE 
£*§&#EtfcT-#E-r3©-C-s ^m^SESr^S < 

[HI] CO»Slfflff5S 1 t,t5D R AM©H 

«E«U3iHisso«fiRfejS"riHi»ia-csfc*. 

[H13] d©^B^©HSfi©ff^3{CiSD RAM©K 

[14] ^©DRAM©^J&jc&^1-HT-$>2.„ 

[0 5] i4{C^btDRAM!Cg$n5iSiE^tb 

EiBso«jKS*fii»ia"e<6«. 

[?3-s§©i£BJl] 

1, 1 0, 2 6, 3 1 , 3 6, 4 2, 5 7, 6 1, 6 
6, 80, 83, 9 1, 106 #EE1£§, 2, 3, 
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7, 8, 13~1 6, 24, 25, 2 7, 2 8, 3 2, 
3 3, 3 7-4 1, 4 3~4 7, 5 4~5 6, 5 8, 5 
9, 6 2, 6 3, 6 7~7 0, 7 4 — 7 8, 81, 8 
2, 84, 85, 92-95, 104, 105, 10 
7, 108 Nf + ^MOSh7>^^ 4, 2 

[HI] 



extWZ 



#118 2 0 0 1 -6 3 9 7 

0, 5 0, 7 0, 1 0 0 3>vSV— 5, 6, 2 
2, 23, 52, 53, 72, 73, 102, 103 
Pf+*;i/MO S b7>-^^, 9, 11, 2 1, 3 
4, 35, 51, 64, 65, 71, 101 -f W?— 
*\ 12 h7>77ry-h, 9 0 DRAMo 



[H4] ^ ^ 



AG- 




Am I ~P 



P f 1 (tND 
N ] Poo 
„/] DOl 



p-]DGn 



cms] 



AO/SV extvtc excvcc 
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[H3] 



eztVcc ezfcVte eztVtC 




